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(54) OPTICAL CIRCUIT MODULE AND ITS ASSEMBLING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical circuit 
module and its assembling method by which 
miniaturization is realized, cost and an insertion loss are 
reduced and fixing work by sticking or the like is easily 
performed. 

SOLUTION: The optical circuit module is provided with a 

capillary 24 holding optical fibers 22 and 23, an optical ^ 
function element 25 and a collimator lens 26 which forms If ^ 

an optical signal from the optical fiber 22 into parallel xxg ffi J : g|pj| 

light and makes it incident on the optical function < ' >■< ■ % ? % * 

element 25. The lens 26 is fixed to the inside of a sleeve ^%^ : >h 
27 at a position where it is focused on the reflection 
surface 25a of the optical function element 25 which is 
abutted on one end surface 27a of the sleeve 27. Since 
all parts of the capillary 24, the collimator lens 26 and 
the optical function element 25 are fixed to one sleeve 
27, the number of parts is reduced and the whole module 
is miniaturized. 
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(4) 2*(«7T'f/\'2 2, 2 3$-«^-Tl.^^f7 
y 24 , 1^X2 6, 2 50>£X0>&tih 

£ 1 o<ox y -X 2 7 (dug-** J: d (c L£<9T\ OA 

[0059] (n) ^-vt^y 24&^l^yX26Sr. 
*«I8*F2 5tf)£|ffi52 5 a fc*tLTR*?2 5 kPI 

14. **lfc«*Hli 2 4,26 fc*tLT*a&fflrCllJe 



tivvxi ex-wt^tirzmmmm%yrA^2 
3 izmmiz&sth zttfx'tz. zinzx*). Altai 

#7 r 4 ; n' 2 2 k JllWffll^7 r 4 J< 2 3 k flSteSBte*' 

[0 060] (ss) mmtf\yyx2 6tft®m=F2 
5 t-7 y k^BB^jw+fcAoatf****^. 

[oo6i] (^) _tte <-f ) ~ (a) mmmm 
«*3*t: j: hmmm>wk&mh z t **t-£ & . 

[0062] ( * ) V yX2 6 £ ffilEffifiT-T. U -7*2 
7rtfcHJ*!LT*J<£fceJ:9. 5^l^i*2 5^Rlt 
ffi2 5 a&X>J-72 7cr)-ffiM2 7 afcSftS** 
k. Rltffi2 5a*'l/yX2 6c7)jijiik-i:-ri». Z<T> 
tzib. VVX2 6^iM2&\,zm-h%mMm=f-2 5 

<nmms&. nm^ir2 5<r)mm2 5 astute 

^ca&-a§-*^*STfr3^k*'T'#. i®Sf^*$r 
[0063] (^) df^t^y 2 4c7)Sgffi2 4a*fW) 

izm&LLx$>&(7)x\ K7T4^22^<m*)ft*im 
m2<rmmm\ wz, &2<nmmmzmwm 

t : JjL-^mf^(miLljmi. 14(a), (b ) tc 

[0064] *^fi^B-C14. y 24ftmtX 

V-72 7m<r)fgllz. SBSftfc U^W^J: 
d fc^f ^ tf 5 U 2 4 (OtmZX 'J -X 2 7 <0|^gcfc .*) i> 
>b2<LXfo&. ZtlizXO. *vt7V24(0XV- 

X2 7rt-c-oes^. >t"C^2 s^rtfijofaMatx+'i:^! 

2 8^^tTI,<i^OM^oV^Ti^-C#l>. 4fc. 
■\-tf7y2 4ti. xy-X2 7rtTt?iefiak^#$rP 
SfUfc«» ^a-X3 0^LTXy-X2 7McH 

[0065] iXtC. *HS6^*S(-^l»^Islffi ; e^a-^ 

T^Ifi (A) - (C> *ffl|i4. 

(A) 3fe^t^i-25$r, ^R«iB2 5a*XU-7* 
2 7 <0-^{B2 7 a (C i^$^T PlX U -X 2 7 (C|15*! 
-r^kktt. 1^^X2 6$:. -eoM^**xy-X2 7 
0-SB2 7 a k-SfTI>^S-C'Xy-X2 7rtfc[ffie 
-t^XS (04 (a) 1MB) . 

[0 06 6] (B) mfflt7T4rt2 3<7)lffim>t> 

mzti&m*rc?mmtf$ckiz%hj;oiz. 

y 2 4<7), i5EtK>tt2 8*-|6]Ofiaa*/|iI4'^W2 8 
[0067] (C) iOWRftte. **V?V24<m 
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S£>£^F*tfI£J|->r- J .-7'3 0 ZftLXX 'J-72 7 
^BfflffcSStilg. ±KIS <C) fciJH 
f-*-7*3 0<3rtffiffik*y-72 7fc:BiU:4gffl 

[0068] ft24gum£j:tuf . lar^fflSMi 
( H ±efBfl»* u ) - (-) w (M izm 

X. %mm z F25t3V*-fUyX26%XV-7' 

2 7 1 ^JOBBJ&t & i k #T # & . 

[0069] [SS3<0IUt^®] m3cOHH»)B 

[0070] *gttBgflrCtt . @ 1 Hi 3 fcjj^f Jbfi* 
l^m^S^Hl^^-^2 l£fcwc, 3fc 
t$f£S^ 2 5*»fetfMSi3C* S»t«fc»K, 1 fcr? y * 

-fr2lblZaVX-?4 0k£m&i!rtZ>ZtlzJ: 

[007 1] l&n',M-*4 0i4. 
2 l^-vt"7'J2 4^b>X2 6^ii-5T3aSlgS 

^F2 5 iz\%Ltzmn<mwt*wttm2<»\sy 

<r>%~? r 4 A4 3 fcfitffrf** 2tf>*+ 17 0 4 4 1 tf 

[00 7 2] #flM»HP2 5fcL **t?y>)2 

4mu>X2 6 ^a->T*«B3R?2 5{eAjtlfc# 
iE^- (Mlimm** l-A nOjfrfcfr^tfftft^) 

[ o o 7 3 ] mz. *shpe 1 om&tjmz 
^xmwti. zm±um±. unroot <a> - 
(c) *m*.i. 

(A) U>X4 2?rH2c7)XU-7'4 5rttE|£-rSX 

a. 

[0074] (B) icOEKttfc, *7r-fA4 3<0ffi 

^2c7)^-ve5U4 4co, «t"i:>ift2 8A^ifii<Dfiaay 

[0 0 7 5] (C) ZWmm:. m2CO**Ky04 
4Zm2<7)XV-745m%tZ>tti>lZ, m2(0X 

v-74 5<7>-i%m£mmm?2 5<nssmesatm2 
5bizmfetz>xm. zzx\ Kbvizmmmfti 
xm2<7)xv-74 5zmm*i;z.-)U2 1 izm%t 

[ 0 0 7 6 ] frfc. fflj@i % -e^g^W^fe^LT 



*mtz>. 

[007 7] Wltm^iS^-lMllZlfcziOX 

-?4o*mitthmx\ mmm%~rh%mm 
: j*-iv4 i zmmz^z zb^x-th. 
L^cmmmi mz. m4<?>m$mBizi&z,?m® 

xmttz. 

[0078] ^mmsBm^himm : J^~)V2 1 a 

T'(i. m 1 *C5rf±E» 1 OftttiBttO* * t'7 'J 2 4 
KfUT, 4#<0#7 7 4A5 1~5 4##J#$ft£4 
S^r-vt^y 24A£ffll,vcu&„ 4fe, ftflStSS? 2 
5fc, JfS2<03fc«ifgS^5 5£«JflTS>l». ftfflftK 
^ 2 5<i. ?»»A 1-A n<7)36i£#£*tf*<I# 

6«5©ft*, flUMTA 1 C03^^$-SI«-|» «fc 3 fc&o 
it:. 3fe$li£ff?^5 5ii. 3K$|fgig^2 5£)i 
jSLfca^* ($£A 2— A n<93fo&fr£#tf ) 

jess. Mm\2<D]m^i£w.mh£oiz%'>x^ 

h, Zo LX2^.<7)WmSm ! =?-2 5, 5 5fcJI§H4C 
fcfci*), 8te36&>6, tt£|fcft. A 1 , A20 

T^^sr^-giL. mai, x2<r>^^mmmm^zM 

[0079] iOTtft , 3frStM0»«TfflV^ 4*<0*7 
r-fA'5 1~5 4<7)0^>O2*5 1, 54{iHl<^t 
*(AlO3fcfl|-f)ffl'C*0, »0<O2*5 2, 5 3J4 
^2<7)3fe<l^ <A2<9ftfI^) fflT'^S. -t**>^, 36 
7r>fA5 1ttAlffl<0AM«3e7T'fA x 5 2(iA2 
ft<?>AMW%7T4rt^ %-7tA*54\±K lfflottlSt 
fi!l3K7r>f a\ -etT, 3K7r-f A"5 3liA2c7)ailtil 
f77^A'-e^. .Tit^4#tf)3fc7 7-f A51 

~54J4. ffl7lZ9jk-t£olz, ^irtf^y 24A<0^C» 
t^§il^K®^'jE^c07 7 5 6 rtt. 

[0080] zcdx o zftj&irirrzfflsimtzSz.-fr 

2 1AX'li.7<Jlfffl%;yTjs<5 1,5 2$:m'9.Uy 

X2 etftixfflMm? 2 sfc^-eMAiwsa^ 

3fecr) o «A 1 03iffi^{4 . 2 5 

SfL. ls>X2 6*frLxmm%7T4 '<54tZt&& 

-rz>£oiz%-?x^&. it:. %mam?2 5zm&i 

tlM&ft ( A2~AnO;5fr&fr£-gtf) <?)3*>^A2<0 
T^^tS. 3fcil^^5 5T'^f$^T3K^tgS^2 5 
£Stfj§i§U HC, l^yX2 6^LTffil*ffll3K7 
r a* 5 3 fctt^ti X o ■ te*o T V . 
[0081] *4*>3SiHB»fc:j:*iif % aT<0#fflS&S 

( 'J ) *0»t^a-/P4: LT. ^< 1 1 4*<^7 
r-i A'5 1-5 4^*^4^3';^-^^^-;^ 

[ 0 0 8 2 ] *0f«i. XfltteR75 5 
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«^2 5(cffl5&t*«r(=, a i<om^tfmw%7T 

j A* 5 4 t^L*>OA 2 W3t«*WlJ»lll#7 r 4 A 
5 3 4 <fc ^■•vtT^f 2 4 AOluiefifiS 

iflss k 5 5^«# k zm&thmtfb 
4. 

l 0 0 8 3 ] (£ 5 ggtlttBffi iXC, 15 02gfti@SlC 

[0084] *mmmz® itm®* v^-iv 2 1 b 
x'H. m 1 ism 1 comm&mn^vty y 2 4 
fcfur. 36fi^ajst^&k tr^Ait®is^8S6 0 

k, 3Cffl^««fi*Ri: L-C^ffi»l5H*ttB6 Ik, 
&J&6 0 , 6 1 6 2k 

t^4. 

[0085] #i&g&»g6 2te. 3tiH&*?2 5TRIt 

K6 0SrjioTPyX2 6tcAI*L^ft#tt. Rl^y 
X2 6-C 3 Flf36fc:S*iT3e«IBB : F2 5'CR«S<t, 3 

uzv>x2 sxm&ZKxmmmms 1 kas* 

[0 0 86] ifc. *a*R&K6 2tt. MttfciiS 

«s§6 o , 6i mmt&^mwymtx'k o . w 
mmm 6 2a. 6 2 b y -7 2 7 ^^roc^gt^- 

4«::»j££ilT^4. 

[0087] m5commmi,zxm£. tsr^tmum 
(7) ±te^i^nsfi^®kisi^±ie u > - <m 

[0088] (IV) S&88ai£6 2<7)Mfflffi6 2a. 6 
2bS\ XU-72 7<0rtJ§ffifc£^4l»y&£L 
»«IMHR6 2*^'J-7*2 7|*J(CifAt 

£7. 1) -7*2 7 rtfcWKcfflJ&tft - k 4 . 
[0 0 89] *ts. Jhfi»5<^OBB«fc:*JV^, 
«^^8^6 2t-fti.T. Hi OKSrfidt. * 
'J -72 70rtJiffiC-£$cr4¥«tt^ftffl£3rt4¥ 

[0090] immsmmi mz. m6«aaiam 
izmm^±i?^->\sm%<m$3im$:. 011s 

[0091] ^wmizi&hffim^j.-M 1 c 
th. m 1 {^^-±ie^ 1 <r>msmim*v u 2 4 

WUT. 3fcft^£B8t3«k 7 0 k . * 

m tkn&m ltos**^ 1 k . was? 7 0 , 7 
1 o** ?7^«6$*ifc*ttaw7 2 k *mtx\^ 

4 . 0 k LTWifcffSJt^ *- HjWSMBS 



ZtlX^t. 

[0092] Wfflmi 2tt, #IWi*?2 
*U/ VX2 6T«3tS^3tefi^*5eiaR^7 1 

$*4ffla"c^y-7*2 7rtt:a«3*i'rv^. Lfc# 

mzti]syX2 6izAMUzftmii. nvyX2(> 
TT^zztixmmm?2 5X'mzti. zuzu 

yX2 6 X*W£ZtLX&/£&f- 7 1 KASt t . .1 <9ASt 
*03MEt« fcfeaa^-^s&fWa 7 3 J: 0 ifcfi S*i4 J: 

[0093] ffi&gffl7 2ti. ffltitf7 
0,71 <7>#f- •/ 7VI^6$*lfc¥««<0»«T* *) , 
-?-<0M!lffi72a. 7 2blixy-7*2 7<0rtffliB(C^ 

[0094] »60||J«R»fc Jfttf. OT*>fBffll»* 
***4. 

( JJE»1<^I«0»»4:H«KJJB M ) ~ (M 

ofwaasteiw-* z k 4 . 

[0095] (7)««HK»7 2<0PMiE7 2a. 7 2 
b£, ^y-7"2 7cO|*|jfBi(C^§Ci-4ftra^«L-C 
«»g|5«7 2$rX'J-72 7f*)tifAL-C^ 
<©PifflB8*«»^CH^-*IRK:, flBM»r7 2*XU 
-y 2 7 ft iZVmtZWlfctZ i k ^'T'^ 4 . 

[0096] **J. fiLhKWLfc^lWJgaS 

it. £it<7)£ 0 \,zmm$8i Lxmmth z t 
[0097] • 111 hi 3 iz^-r±M?m 1 comtmmiz 

tJV^T. ^e9U2 4*XU-7*2 7ft:#AtJfc«tt 
"C, * -v f 9 U 2 4 <D*'I>C ^ifiiOM 2 8 k -R L*»o 
3t7r-f>N'22, 230)3TWt>4MC 1 , C2^4M> 
fi2 8k ;s F^C'5rl.J;?^. df j re5»J24k7.y-7 
2 7&»Kfi<JOli-&<Oa&«#iU\ CICO^ 4M> 
C 1 , C 2 mW$'(M 2 8 LT^T'^Olaltt 2 8 

tffi^sot. ±iexg (c> tztmt>**)£?v 

2 4<mZffl&Z&%X'Z. **\?y 0 2 4(7), 

2 8Ufocr>{m<r)Z-t:mm?tHf£<. *<?>fttdvm& 

[0098] ■ H4 t^-r±!5l^ 2 »HSSJB®(ZJd V > 

MkX'J-72 7^^ffikc7)^^^fli^5r^« 
LT^«0Pt^$:Si64 i o IZ LX t i V\ 

[0099] • ±ien i , m2<7)msmm. me . us 
&1/01 1 t-eit-e'n*-r±ism4 , *5, 2^^611 
sfi^^ijv^T. m5{z9^±MW.3<7)mmmm.(r>\i& 

n U^-^ 4 0 *Zii?tii1tiUlX t<kv\ 

[0100] • 06^c;*•r±leB4<7)^^l^®^^i>v^ 

T, AfltM«7r'fA5 1. 52*l*fcLTA««« 

r -f y^»4 c^Ot^A J: 0 1 1 "Tl. Z k 
#5. 
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[0101] • »4*>3S*»JBfc*HvC, 53WJLhO* 

•08(c^-r±ia^5<onifi»ctjv>T, ^t^ffiit 

v fc? y . jftmUHHStl: LT<0^< fc i l 

[0102] ■ ±sssi5<^immzt5^x. m^ft 
st^at tT«o^< 1 1> i mxmmmme o 
-ti»#»k»«6 2t. mws&mt iz<w%< 
t i ^<r>mm^y r a >*kn*h** y t 

x y -7 2 7 rtlcHW-sawWc LT i J; \\ 

[0103] -iaii tistf-jjem 6 comtmmzti^ 

7r-f *mrth y i; % %mm%ft^®t IX 

<WJ?% < k 1 1 ^^ft^f 7 1 ifiHMOT 7 2 

fcir. xv-72iHzm.-?hmmzLxi>xw 
[0104] • ±Mme(vmm®.izi$\\x, 
M^mt ix<7yj>-%< 1 *> 1 KFti&m^i o &iit2> 
mmt7 2 1 . %smm®k L-t<^-&< 1 1 1 
♦oifiiffiBt^T^^^ti^evyfc*. xy- 
r 2 7 mzwmt&mmzLx tin. 

[0105] -011 {C^rr±ffi^6<7)||i»gffi(ci3^ 
•C. &#SW7 2fc. #H^aj»#«i: LT, A 1 -A 

**+v7k. mmmmt lx. a i~a n<r>m 

*^th±o\,zmm%z.'thx%h. a 
i~a n<wm^<7)mB&mnizmin uz nw&w* 

[0 106] 

Wim^WtCk d!Sltt[6Lt £0£ £ fc S . 



[Hi] mi ^HSfi^®t^S3fclHl!lt >-* *-;u<m 

[02] 01<9A-Aigtaa?»IB0. 

[03] (a), <b) ttHl«HB3**5>.x--/lrf!> 

[B4 ] ( a ) \m2e>mmBiz&&ytm&*i;jL 
-fowmmm. ( b ) \m*i?*-As<m$jm?m. 
mm. 

[05] »3«|M|^fcfli43^»tyi-/l^>ia 
»rBo0. 

[06] m4<mmmiz&h%®& : ti; J L-jicr>M 
mmm. 

[07] 06<?)B-Bil£ft3l©ffi0. 

[08] m5mmBtz%h%m*=sz.-jum 

[09] 08OC-C^cadUfffi0. 

[0io] m 5 zmmmnsamiTFrtm 9 mm 
mmm. 

[0ii] me commmm^iytm^ it^-ivo 
mmm. 

[012] 01 lc7)D-D^{CffidBrffi0„ 
[^OSJHJ] 

2 1, 2 1 A, 2 IB, 2 1 C-*EI»qei;jL-;k 2 
2. 5 1, 5 2-«®^ailt#atLT^)A««3fc7T 

23, 53. 5 4-mw*i&mtLx<Qm 

■*7t-<^ 24. 24A-**e5y. 25, 55 
-fcHItfi*^ 2 5a-SStffi. 2 6~^>X, 2 7- 
2 7a- — i^SL 28. 2 8A-<jM>$t 3 
0-^*-7\ 4 0-1*3^-^ 4 1-»te 
5*x-/k 4 2-^2^3 y^-^l^yX, 4 3-3K7 
■Ma\ 4 4-m2<7)^^^V. 6 0-5l£fi#ttJlt^ 
St LT<0A««*iHNk 6 1 -m*&t&¥&k IX 

otammm. e2-mmm. 

z&t Lxomm?. 7 1 -xm*a&&b lxk 

7 2-Qffiffit. 
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[08] 
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[03] 
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(a) 



(b) 
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26b 
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•26b 
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25a 
2ft) 



[05] 
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Si 3 

26 \ ^ 2 , 5 / 



El 



44 
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25a 25b 



[07] 




A*t5feA 1 <A2) 



(A 2) ^ 



60 

27 




21A 
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55 
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